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[57] ABSTRACT

A gear selector means for use with a transmission hav-
ing a main change speed gear set (X) and one or more
associated range change gear sets (Y, Z). The selecior
means includes a selector member (50) which 1s mov-
able to a number of positions (1, 2, 3, 4) for the selection
of a number of change speed ratios of the transmission
and which has a neutral position or series of positions
(n) corresponding to a neutral condition of the transmis-
sion. The selector member is movable from the or a
neutral position (n) to an “up” position (52) in which
upward range changes can be made in a predetermined
sequence (A, B, C, D) and to a “down” position (33) in
which downward range changes can be made in a pre-
determined sequence, each movement of the selector
member to the “up” or “down” position being arranged
to change the operative range of the transmission either
up or down to the next range in the predetermined
sequence.

8 Claims, 7 Drawing Figures
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1
GEAR SELECTOR MEANS
TECHNICAL FIELD

This invention relates to gear selector means for vehi-
cle transmissions.

There is a longstanding requirement to provide a
simple and easy to use gear selector means for use on a
transmission having a main change speed gear set and
one or more associated range change gear sets.

DISCLOSURE OF THE INVENTION

It is an object of the present invention to meet this
requirement.

Thus, according to the present invention there is
provided a gear selector means for use with a transmis-
sion having a main change speed gear set and one or
more associated range change gear sets, the selector
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means including a selector member which is movable to 20

a number of positions for the selection of a number of
change speed ratios of the transmission and which has a
neutral position or series of positions corresponding to a
neutral condition of the transmission, the selector mem-
ber being movable from the or a neutral position to an
“up” position in which upward range changes can be
made in a predetermined sequence and to a “down”
position in which downward range changes can be
made in a predetermined sequence, each movement of
the selector member to said “up” or “down” position
being arranged to change the operative range of the
transmission either up or down to the next range in said
predetermined sequence.

The selector member may have a neutral plane of
movement corresponding to a neutral condition of the
transmission and the “up” and “down” positions may be
reached by further movement of the selector member in
extensions of said neutral plane at opposite ends of said
plane. In an alternative arrangement the “‘up” and
“down” positions are reached from the neutral plane by
movement of the selector member in opposite directions
in a plane at right angles to said neutral plane. The
neutral plane may be provided, for example, by the
crossbar of an H-shaped selector member shift pattern.

DESCRIPTION OF THE DRAWINGS

One embodiment of the present invention will now be
described with reference to the accompanying draw-
ings in which:

FIGS. 1 and 2 show a transmission of the type speci-

fied;
FIG. 3 shows the gear wheels used in each forward

ratio of the transmission;

FIG. 4 diagrammatically shows one form of selector
lever shift pattern in accordance with the present inven-
tion;

FIG. 5 diagrammatically shows a gear selector means
system in accordance with the present invention, and

FIGS. 6 and 7 diagrammatically show alternative
selector lever shift patterns in accordance with the

present invention.
BEST MODE OF CARRYING OUT INVENTION

The transmission (shown in FIG. 1) comprises a main
fourspeed change speed gear set X, a two-speed High/-
Low output gear set Y, and a constant mesh input gear
set Z capable of providing two forward ratios and two

reverse ratios.
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2

The main change speed set X comprises four gears 10,
11, 12 and 13 which are splined onto a lay shaft 14 and
four constant mesh gears 15, 16, 17 and 18 which are
rotatably mounted on the two portions 19 and 20 of the
transmission output shaft. |

Gears 15 and 16 are associated with synchromesh unit
21 which has a slidable sleeve O and which provides
first and second ratios by sliding sleeve O to the left and
right respectively while gears 17 and 18 are associated
with synchromesh unit 22 which has a slidable sleeve P
and which provides third and fourth ratios by sliding P
to the left and right respectively.

The output gear set Y comprises a gear Q slidable on
splines 24 provided on the output shaft portion 20. This
gear Q is engageable with a gear 25 which rotates with
the lay shaft 14 to provide a low output train ratio. By
sliding the gear Q on the splines 24, teeth 26 on the gear
Q can be meshed with co-operating teeth 27 on the gear
18 thus locking the gear 18 to the shaft portion 20 and
providing a higher output train ratio via gears 13 and
18.

The input gear set Z comprises gears 28 and 29 which
are rotatably mounted on an input shaft 30. These two
gears are in constant mesh with gears 31 and 32 which
are in turn rotatably mounted on the output shaft por-
tion 19. Mounted behind the gears 28, 29, 21 and 32 as
viewed in FIG. 1, are two idler gears 33 and 34 shown
diagrammatically in FIG. 2 which mesh with gears 32
and 28 respectively. The idler gears rotate with a com-
mon shaft 33.

Associated with the gears 28 and 29 is a synchromesh
unit whose sleeve M can be used to couple either the
gear 28 or the gear 29 to the input shaft 30. A simple
sliding collar N is used for coupling either the gear 31 or
32 to the output shaft 19 although a further
synchromesh unit could be used if desired.

The input gear set Z can be arranged to provide a
high forward ratio by moving the sleeve to the left to
couple the gear 28 to the input shaft 30 and also sliding
the collar N to the left to contact the gear 31 with the
shaft portion 19. A low forward ratio can be provided
by engaging the sleeve with the gear 29 and sliding the
collar N to the right to couple the gear 32 with the shaft
portion 19.

A first reverse ratio is obtained from the input shaft Z
when the sleeve M couples the gear 28 to the input shaft
30 and the collar N couples the gear 32 to the shaft
portion 19. With the synchronising sleeve and the collar
in these positions drive passes from the input shaft 30
via gear 28, gear 34, shaft 35, gear 33 and gear 32 to the
shaft portion 19. A further reverse ratio is obtained by
engaging the synchronising sleeve M with the gear 29
and moving the collar N to couple the gear 31 with the
shaft portion 19. In this condition drive is transmitted
from the input shaft 30 via gear 29, gear 32, gear 33,
shaft 35, gear 34, gear 28 and gear 31 to the shaft portion
19.

Thus the input set Z, is capable of providing two
forward ratios and two reverse ratios which enable the
whole transmission to provide, if required, sixteen for-
ward ratios and sixteen reverse ratios.

The sixteen forward ratios of the transmission are
split into four ranges A, B, C and D with each of the
four ratios of the main change speed set X being engage-
able in each range.

Range A is engaged when the drive through the input
train Z is via gears 29 and 32 and the drive through
output train Y is via gears Q and 25.
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Range B is engaged when the drive through input
train Z 1s via gears 28 and 31 and the drive through
output train Y is via gears Q and 25.

Range C 1s engaged when the drive through input
train Z is via gears 29 and 32 and the drive through
output train Y is via gears 13, 18 and Q.

Range D 1s engaged when the drive through input
traimn Z 1s via gears 28 and 31 and the drive through

output irain Y 1s via gears 13, 18 and Q.
As will be appreciated from the above, the operative

range of the transmission is selected by the drive path
which 1s selected in gear trains Z and Y. The gear
wheels used to engage each of the sixteen forward ratios
is summarised in tabular form in FIG. 3.

The necessary movement of the coupling sleeves M
and N of input gear set Z and the movement of gear Q
of output gear set Y is achieved hydraulically as will be
described later using hydraulic cylinders respectively
operated by solenoid-controlled valves 103, 104 and 105
shown in FIG. 5.

FIG. § diagrammatically shows a system for achiev-
ing the necessary movement of coupling sleeves M and
N of input gear set Z and the movement of gear Q of
output gear set Y to effect the range changes.

In the arrangement shown in FIG. §, a pump 110 °
provides a source of pressurised fluid to a supply line
119 which 1s used to operatie hydraulic cylinders 100,
101 and 102 under the control of solenoid-operated
valves 103, 104 and 105 respectively. The cylinders 100,
101 and 102 are all of the double-acting type with a
differential area piston 100az, 101z and 102z respec-
ilvely. The smaller area side of each piston is perma-
nently subjected to the supply line pressure (which is
controlled by a pressure maintaining valve 111) via lines
112, 113 and 114 respectwely The larger area side of
each piston i1s connected via lines 115, 116 and 117 and
the valves 103, 104 and 105 with either sump 118 or
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supply line 119. Each of the valves 103, 104 and 105 is

blased to the position shown in FIG. 5§ in which lines
113, 116 and 117 are connected with the sump 118 so
that each cylinder 100, 101 and 102 occupies its re-
tracted state. In order to extend any cylinder, the sole-
noid of the associated valve is actuated to change the
condition of the valve so that both ends of the cylinder
are subjected to the pressure in supply line 119. Due to
the differential area of the piston this results in the pis-
ton being displaced to the right as viewed in FIG. 5
thereby extending the cylinder and moving the associ-
ated sleeve M and N or gear Q.

The solenoid valves which initiate the range changes
are controlled (as will be described below) by a gear
lever 50 which also controls the selection of the opera-
tive ratio in the main change gear set X. Control of the
main change speed gear set X may be achieved mechan-
ically using, for example, the selector mechanism de-
scribed and claimed in copending U.S. patent applica-
tion Ser. No. 06/672,329, filed on Nov. 2, 1984. (Which
claims priority from U.K. patent application No. 8 307
097) in which the gear lever 50 operates in an H-shaped
shift pattern 31 as shown in FIGS. 4 and 5.

- In accordance with the present invention the H-
shaped shift pattern 51 of FIG. 4 and 5 in addition to the
four change speed positions (designated 1, 2, 3 and 4)
also includes two additional range-change positions an
“up” position 52 and a “down” position 53. Both these
positions lie in extensions of the neutral plane n of the
gear lever 50, movement of the lever 56 to either posi-
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tton from the 1-2 and 3-4 planes bemg achieved against
spring loading.

Thus if the operator wishes to make a downward
range change he moves the gear lever 50 to the “down”
position 53 and thus produces an electrical signal from
a switch 109 or other sensing device associated with the
“down” position. This signal is fed to an electrical cir-
cuit 107 which processes the signal and produces an

output signal to one or more of the solenoid valves 103,
104 and 10S as necessary to initiate a downward range

change to the next range in the range sequence D,C,B,A
by extending and/or retracting cylinders 100, 101 and
102. If he wishes to change down two or even three
ranges the lever S0 must be moved two or three times to
the “down” position, each movement of the lever initi-
ating a downward range change. If the operator at-
tempts the change down when already in range A no
action 1s initiated by circuit 107. The operative range
(e.g. A,B,C or D) is at all times displayed to the opera-
tor by an indicator light system 108 connected with
circuit 107.

In a similar manner upward range changes in the
range sequence A, B, C and D are initiated on each
movement of gear lever 50 to the *“‘up” position 52
5 which produces an electrical signal from a switch 106
or other sensing device associated with the *“up” posi-
tion. This signal is again processed by the electrical
circuit 107 to produce an output which operates the
solenoid-controlled valves 103, 104 or 105 and hence
the associated cylinders 100, 101 or 102.

It will be appreciated that the gear ratio selector
arrangement described above enables both the main
change speed gear set X and the range change input and
output sets Z and Y to be simply and easily controlled
from a single gear lever 50.

The forward/reverse selection in the transmission
which is effected by the appropriate positioning of
sleeves M and N is made using a further control such as
a button or lever which may be mounted separately
from lever 50 but could, if desired, be mounted on lever
S0 as shown at S0g in FIG. 3.

Also, as will be appreciated, by positioning the range
change postiions 52 and 53 in extensions of the neutral
plane n of the main change speed gear set X it is auto-
matically ensured that no range change can be made
unless the main change speed gear set 1s in 1ts neutral
condition.

Although in the arrangement described above the

connection between the gear lever 3¢ and the sleeves M
and N of input gear set Z is achieved using an electirical
signal and hydraulic cylinders operated by solenoid-
controlled valves, it will be appreciated that the con-
nection between the gear lever 50 and sleeves M and N
could take any suitable form and could, for exampleg be
entirely mechanical if desired.
- FIGS. 6 and 7 show two alternative shift patterns for
gear lever 50. In FIG. 6 the up and down positions 52a
and 53¢ are positioned in a plane J which is perpendicu-
lar to the neutral plane n but parallel to and intermediate
the 1-2 and 3-4 planes of the H-gate S1. In FIG. 7 the up
and down positions 52b and S35 are in a plane K which
1s perpendicular to the neutral plane n but parallel and
to one side of the H-gate 51.

The shift pattern layouts shown in FIGS. 6 and 7
operate in the same manner as the gate described above
with reference to FIGS. 4 and §. Each time the lever 50
is moved to the up or down position the operative range
is changed in the appropriate sense in the ABCD se-
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quence. Again it will be evident that the location of the
up and down positions ensures that range changes can
only be made with the change speed gear set X 1n its
neutral condition.

What is claimed is:

1. A gear selector means for use with a transmission
having a main change speed gear set providing a plural-
ity of change speed ratios and one or more associated
range change gear sets, providing a plurality of trans-
mission ranges, the selector means including a selector
member which is movable to a plurality of positions for
the selection of a said plurality of change speed ratios of
the transmission and which has a neutral position or
series of positions corresponding to a neutral condition
of the transmission, the selector member being movable
from the or a neutral position to a single “up” position
in which upward range changes can be made in 2 prede-
termined sequence and to a single “down” position in
which downward range changes can be made in a pre-
determined sequence, each movement of the selector
member to said “up” or ‘“‘down” position beimng ar-
ranged to change the operative range of the transmis-
sion either up or down to the next range in said prede-
termined sequence.

2. A gear selector means according to claim 1
wherein the selector member has a neutral plane of
movement corresponding to a neutral condition of the
transmission and the “up” and “down” positions are
reached by further movement of the selector member in
extensions of said neutral plane at opposite ends of said
plane.

3. A gear selector means according to claim 1
wherein the selector member has a neutral plane of
movement corresponding to a neutral condition of the
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transmission and the “up” and “down” positions are
reached from said neutral plane by movement of the
selector member in opposite directions in a plane at
right angles to said neutral plane.

4. A gear selector means according to claim 3
wherein the selector member is movable in an H-shaped
shift pattern to select at least some of the change speed
ratios of the transmission, the crossbar of the H pattern
providing the neutral plane of the selector member and
the “up” and “down” positions being located in a plane
lying parallel to and inbetween the other two planes of
the H-shaped shift pattern.

5. A gear selector means according to claim 3
wherein the selector member is movable in an H-shaped
shift pattern to select at least some of the change speed
ratios of the transmission, the crossbar of the H pattern
providing the neutral plane of the selector member and
the “up” and “down” positions being located in a plane
lying parallel to and outside the other two planes of the
H-shaped shift pattern.

6. A gear selector means according to claim 1
wherein the selector member operates switch means
each time it is moved to the “up” or “‘down” position in
order to initiate said range change.

7. A gear selector means according to claim 6
wherein the switch means initiates the operation of
solenoid-operated fluid control valves which in turn
control the operation of hydraulically operated range
change actuators. |

8. A gear selector means according to claim 1
wherein the selector member carries a forward/reverse
control member for initiating a change in the drive

direction of the transmission.
* * - Xk % i
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